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5HVXPHQ8QRGH ORVREMHWLYRVPiV LPSRUWDQWHVGH ORV6LVWHPDV ,QWHOLJHQWHVGH7UDQVSRUWH ,76 HV
HYLWDUODSpUGLGDGHSUHFLVLyQHQHOSRVLFLRQDPLHQWR\JXLDGRGHOYHKtFXORGHELGRDODGLVPLQXFLyQHQ
ODFDOLGDGGH OD VHxDOGHO6LVWHPDGH3RVLFLRQDPLHQWR*OREDO *36(QHVWHDUWtFXOR VHSUHVHQWDXQ
VLVWHPDGHSRVLFLRQDPLHQWRIRUPDGRSRUODFRPELQDFLyQGHXQ*36FRQXQDXQLGDGGHPHGLGDLQHUFLDO
D\XGDGDSRU ORV VHQVRUHVHPEDUFDGRVHQHOFRFKHSDUD UHDOL]DUHOJXLDGR(Q IXQFLyQGH ODSUHFLVLyQ
SURSRUFLRQDGDSRUHO*36HOVLVWHPDGLVFULPLQDHQWUHWUHVSRVLEOHVFRPSRUWDPLHQWRV6LODSUHFLVLyQ
HVFHQWLPpWULFDHO*36VHHQFDUJDHQVROLWDULRGHOJXLDGR6LQRVHUHFLEHODVHxDO*36HOFRQWUROOR
WRPD OD XQLGDG LQHUFLDO  6L OD SUHFLVLyQ GH OD VHxDO GHO *36 QR HV FHQWLPpWULFD OD SRVLFLyQ GHO
YHKtFXOR VH FDOFXODPHGLDQWH XQD FRPELQDFLyQ GH DPEDVPHGLGDV (O VLVWHPD VH KD LQVWDODGR HQ XQ
&LWURsQ & 3OXULHO /RV UHVXOWDGRVPXHVWUDQ XQ FRUUHFWR FRPSRUWDPLHQWR GHO YHKtFXOR HQ GLIHUHQWHV
VLWXDFLRQHV \ SUXHEDQ OD QHFHVLGDG GH LQWHJUDU OD LQIRUPDFLyQ VHQVRULDO SDUD UHDOL]DU XQ FRQWURO GH
QDYHJDFLyQySWLPR&RS\ULJKW&($
3DODEUDV &ODYH JXLDGR DXWRPDWL]DGR GH YHKtFXORV VLVWHPDV GH SRVLFLRQDPLHQWR JOREDO XQLGDG GH
PHGLGDLQHUFLDO
 ,1752'8&&,Ï1
/RV VLVWHPDV LQWHOLJHQWHV GH WUDQVSRUWH ,76 VH FHQWUDQ HQ
PHMRUDUODVHJXULGDGHILFLHQFLD\FRQIRUWGHFXDOTXLHUPHGLRGH
WUDQVSRUWH :DQJ+HUJHW DQG=HQJ /RV ,76 FUHDQ XQD
LQWHUID]HQWUHHOYHKtFXOR\ODFDUUHWHUDFX\RREMHWLYRHVIDFLOLWDU
ODFRQGXFFLyQ7RGRHVWRHVSRVLEOHVLQUHDOL]DUFDPELRVItVLFRV
HQODVLQIUDHVWUXFWXUDVH[LVWHQWHV8QRGHORVREMHWLYRVGHORV,76
HV HO GHVDUUROOR GH YHKtFXORV DXWyQRPRV HQ RWUDV SDODEUDV
REWHQHU XQ FRQGXFWRU DUWLILFLDO TXH VHD FDSD] GH PDQHMDU ORV
DFWXDGRUHVGHO FRFKHGH LJXDO IRUPDTXH ORKDUtDXQ FRQGXFWRU
KXPDQR SHUR FRQ XQPD\RU JUDGR GH VHJXULGDG \ HILFDFLD/D
SULQFLSDOIXHQWHGHLQIRUPDFLyQSDUDODQDYHJDFLyQDXWyQRPDGH
YHKtFXORVHQH[WHULRUHVHV ODSURSRUFLRQDGDSRU ORV VLVWHPDVGH
SRVLFLRQDPLHQWRJOREDO*368UPVRQHWDOJUDFLDVDVX
FDSDFLGDGSDUDUHDOL]DUHOJXLDGRGHOYHKtFXORHQWLHPSRUHDOFRQ
XQDJUDQSUHFLVLyQTXHQRVHGHJUDGDDORODUJRGHOWLHPSR

(O*36:ULJWKHWDOHVXQVLVWHPDEDVDGRHQXQDUHGGH
 VDWpOLWHV TXH SXHGH GHWHUPLQDU XQD SRVLFLyQ H[DFWD VREUH OD
7LHUUDHQFXDOTXLHUSXQWROXJDU\FLUFXQVWDQFLD5HSUHVHQWDSRU
WDQWR XQ PpWRGR SUHFLVR SDUD GHWHUPLQDU OD SRVLFLyQ GH XQ
YHKtFXOR 8Q UHFHSWRU *36 QHFHVLWD XQ PtQLPR GH FXDWUR
VDWpOLWHVSDUDGHWHUPLQDUVXDFWXDOSRVLFLyQ[\]FRQXQHUURU
LQIHULRUDPHWURV6LQHPEDUJRHVSRVLEOHUHGXFLUHVWHHUURUD
XQ YDORU LQIHULRU D GRV FHQWtPHWURV VL VH UHFLEH OD VHxDO
SURFHGHQWH GH FLQFR VDWpOLWHV D WUDYpV GH XQ VLVWHPD GH
SRVLFLRQDPLHQWRJOREDOFRQFRUUHFFLyQGLIHUHQFLDO'*3657.
(OSUREOHPDTXHSUHVHQWDHVWHPRGRGHQDYHJDFLyQHVODSRVLEOH
SpUGLGD WHPSRUDO GH OD VHxDO SRU OD SUHVHQFLD GH REVWiFXORV
iUEROHVW~QHOHVHGLILFLRV6LHVWDSpUGLGDVHSURORQJDDOJXQRV
VHJXQGRVSXHGHKDFHUTXHHOJXLDGRGHOYHKtFXORVHFRQYLHUWDHQ
XQD PLVLyQ LPSRVLEOH 8QD EXHQD VROXFLyQ SDUD HYLWDU HVWH
SUREOHPDHV OD LQWHJUDFLyQGHODVPHGLGDVGHO*36FRQODVGH
VLVWHPDVGHQDYHJDFLyQLQHUFLDO,16)DUUHOODQG%DUWK

/RV ,16 %ULWWLQJ  SHUPLWHQ GHWHUPLQDU OD SRVLFLyQ GHO
YHKtFXOR D SDUWLU GH ORV YDORUHV GH OD DFHOHUDFLyQ OLQHDO \ OD
YHORFLGDG DQJXODUPHGLGRV SRU HO VLVWHPD 8Q ,16 QR HVPiV
TXHXQVLVWHPDIRUPDGRSRUVHQVRUHVTXHPLGHQDFHOHUDFLRQHV\
YDULDFLRQHV DQJXODUHV ,QWHJUDQGR HVWD LQIRUPDFLyQ \ OD
REWHQLGDGH ORVRGyPHWURVSRGHPRVFDOFXODU ODSRVLFLyQDFWXDO
GHOYHKtFXORDSDUWLUGHVXSRVLFLyQLQLFLDO6HFRQVLJXHDVtXQ
VLVWHPD GH QDYHJDFLyQ SUHFLVR H LQGHSHQGLHQWH GH ODV VHxDOHV
H[WHUQDV6LQHPEDUJRHOSURFHGLPLHQWRGHSHQGHGHXQDFRUUHFWD
LQLFLDFLyQ TXH HQ FDVR FRQWUDULR SXHGH FDXVDU XQ DXPHQWR
LOLPLWDGR GHO HUURU HQ HO FiOFXOR GHO SRVLFLRQDPLHQWR GHO
YHKtFXOR 2WUR LQFRQYHQLHQWHHVTXH ODPHGLGDREWHQLGDGH ORV
VLVWHPDVLQHUFLDOHVVHGHJUDGDFRQHOWLHPSR

$XQTXH HQ ]RQDV GHVSHMDGDV FRPR DXWRSLVWDV HO *36 WLHQH
YHQWDMDVREUHRWUDV WpFQLFDVGHQDYHJDFLyQHQRWUDVVLWXDFLRQHV
OD VHxDO *36 VH SXHGH SHUGHU \ VH GHEHQ WHQHU HQ FXHQWD GRV
VLWXDFLRQHVDIDOORVGHFRUWDGXUDFLyQGRQGHODVHxDOVHSLHUGH\
UHFXSHUDHQHVFDVRVVHJXQGRVSRUHMHPSORHQFLXGDGGRQGHORV
HGLILFLRV SXHGHQ RFXOWDU PRPHQWiQHDPHQWH OD VHxDO GH ORV
VDWpOLWHV\EIDOORVSURORQJDGRVFRPRHVHOFDVRGHW~QHOHV(Q
ODSULPHUDVLWXDFLyQVHSXHGHQSURGXFLUPDQLREUDVLQGHVHDGDV\
PRYLPLHQWRV EUXVFRV GHO YRODQWH TXH VH GHEHQ VXDYL]DU (Q OD
VHJXQGD VLWXDFLyQ HV QHFHVDULR XQ VLVWHPD DOWHUQDWLYR GH
ORFDOL]DFLyQ SDUD HYLWDU XQ DFFLGHQWH (Q UHVXPHQ HV SRVLEOH
XWLOL]DUODVFDUDFWHUtVWLFDVFRPSOHPHQWDULDVGHORV*36\ORV,16
SDUDPHMRUDUHOJXLDGRGHYHKtFXORVREWHQLHQGRXQDFRQGXFFLyQ
PiVHVWDEOH\XQDFLHUWDLQGHSHQGHQFLDGHODVVHxDOHVH[WHUQDV
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/DVVROXFLRQHVSURSXHVWDVKDVWDDKRUDSDVDQSRUHOXVRGHILOWURV
8QRTXHLQWHJUH*36,16SDUDFRUUHJLUODSRVLFLyQ*36)DUUHOO
HWDO)DUUHOOHWDO/LDQG/HXQJXQILOWURGH
.DOPDQ TXH LQWHJUH *36,16 SDUD DXPHQWDU HO Q~PHUR GH
SRVLFLRQHVGXUDQWH HO JXLDGR 2EUDGRYLF HW DO  XQ ILOWUR
GH .DOPDQ H[WHQGLGR SDUD LQWHJUDU *36,16 5H]DHL DQG
6HQJXSWD\SRU~OWLPRFRPELQDU*36,16FRQVLVWHPDV
GH YLVLyQ SDUD HO SRVLFLRQDPLHQWR HQ FDUUHWHUDV VLQ FXUYDV
SURQXQFLDGDV :DQJ 6FKURHGO HW DO  3RU RWUR ODGR VH
KDQ HVWXGLDGR ORV HUURUHV TXH VH SXHGHQ SURGXFLU DO FRPELQDU
VHQVRUHVTXHQRWLHQHQHOPLVPRVLVWHPDGHUHIHUHQFLD+RQJHW
DO+RQJHWDO

*UDQSDUWHGHOD OLWHUDWXUDUHODFLRQDGDFRQHVWRVWHPDVWUDWDGH
PHMRUDUODUHVSXHVWDGHO*36DxDGLHQGRVHQVRUHVDX[LOLDUHVSDUD
PHGLU OD SRVLFLyQ (Q QXHVWUR FDVR OD UHVSXHVWD GHO *36 HV
GLItFLOPHQWHPHMRUDEOHDOWUDWDUVHGHXQ*36FHQWLPpWULFRSRUOR
TXHQXHVWURSUREOHPDVHUHGXFHDORVIDOORVHQODUHFHSFLyQGHOD
VHxDO (Q HVWH DUWtFXOR VH SUHVHQWD XQD VROXFLyQ TXH HYLWD ORV
HUURUHVHQHOJXLDGRPHMRUDQGRODORFDOL]DFLyQHQTXHVHEDVDHO
VLVWHPD GH FRQWURO GHO YHKtFXOR 3DUD HOOR XVDPRV FRPR
DOWHUQDWLYDDO*36XQDFRPELQDFLyQGHVHQVRUHVHPEDUFDGRVHQ
HO FRFKH FRQ XQ VLVWHPD LQHUFLDO $GHPiV HVWH VLVWHPD GH
ORFDOL]DFLyQ LQFOX\H XQD XQLGDG GH GHFLVLyQ TXH UHFLEH WRGD OD
LQIRUPDFLyQVHQVRULDO\GHWHUPLQDFXDOHV ODPHMRURSFLyQSDUD
UHDOL]DUHOJXLDGRGHOYHKtFXOR

(QODVHJXQGDVHFFLyQGHHVWHDUWtFXORVHSUHVHQWDHOSURJUDPDGH
FRQGXFFLyQDXWRPiWLFR$8723Ë$FX\RREMHWLYRHVHOGHVDUUROOR
GHXQFRQMXQWRGHYHKtFXORVDXWyQRPRVGHFDUUHWHUD/DWHUFHUD
VHFFLyQH[SOLFDHOVLVWHPDGHFRQWUROLPSOHPHQWDGR(QODFXDUWD
VH PXHVWUDQ ORV UHVXOWDGRV H[SHULPHQWDOHV \ ILQDOPHQWH ODV
FRQFOXVLRQHVGHOWUDEDMRUHDOL]DGR
 352*5$0$$8723Ë$
,QLFLDOPHQWH OD D\XGD FRPSXWDFLRQDO D ORV YHKtFXORV HVWDED
UHOHJDGD D WDUHDV DX[LOLDUHV FRPR OD UHJXODFLyQ GH OD
WHPSHUDWXUDODDSHUWXUDGHODVSXHUWDVHOFRQWUROGHFRPEXVWLEOH
R HO QLYHO GH FDUJD GH ODV EDWHUtDV &RQ HO SDVR GH ORV DxRV
GLIHUHQWHVD\XGDVDODFRQGXFFLyQFRPRHOVLVWHPDGHD\XGDDOD
IUHQDGD$%6HOUHJXODGRUGHODWUDFFLyQ$65RHOFRQWUROGH
OD HVWDELOLGDG (63 VH KDQ LGR DxDGLHQGR D ODV FLWDGDV
DQWHULRUPHQWH(QODDFWXDOLGDGJUDFLDVDODIXVLyQGHHOHFWUyQLFD
\FRPXQLFDFLRQHVWRGRVORVHOHPHQWRVGHOYHKtFXORSXHGHQHVWDU
LQWHUFRQHFWDGRV \ OD D\XGD FRPSXWDFLRQDO KD GDGR XQ VDOWR
FXDOLWDWLYR LPSRUWDQWH DXPHQWDGR VX LQIOXHQFLD HQ DOJXQRV
PRGHORV FRPHUFLDOHV (QWUH ODV QXHYDV D\XGDV VH HQFXHQWUDQ
PDQWHQHU OD YHORFLGDG GH UHIHUHQFLD JXDUGDU OD GLVWDQFLD GH
VHJXULGDG FRQ RWURV YHKtFXORV PHMRUDU OD YLVLyQ QRFWXUQD
PHGLDQWH FiPDUDV LQIUDUURMDV R VXPLQLVWUDU UXWDV DOWHUQDWLYDV
SDUDOOHJDUDXQGHVWLQR

(O SURJUDPD $8723Ë$ WLHQH GRV REMHWLYRV HVHQFLDOHV (O
SULPHUR LPSOHPHQWDU XQD FRQGXFFLyQ DXWRPiWLFD GH YHKtFXORV
FRPHUFLDOHV VREUH FDUUHWHUDV UHDOHV $XQTXH HVWH REMHWLYR VH
SXHGH FRQVLGHUDU XWySLFR HQ HVWH PRPHQWR HV XQ SXQWR GH
SDUWLGD LPSRUWDQWH SDUD H[SORUDU HO IXWXUR(O VHJXQGRREMHWLYR
HVHOGHVDUUROORGHXQVLVWHPDGHJXLDGRDXWRPiWLFRIRUPDGRSRU
FRPSRQHQWHV PRGXODUHV TXH SXHGD LQFRUSRUDUVH GH PDQHUD
VHQFLOODHQODLQGXVWULDGHODXWRPyYLO

/DVSULQFLSDOHVHQWUDGDVVHQVRULDOHVDOVLVWHPDGHJXLDGRVRQXQD
FiPDUDGHYLVLyQ\XQ*36GHDOWDSUHFLVLyQ0HGLDQWHHOORVHO
VLVWHPD DGTXLHUH ORV GDWRV SDUD FRQWURODU ORV DFFLRQDGRUHV GHO
YHKtFXOR OD GLUHFFLyQ \ ORV SHGDOHV GH DFHOHUDGRU \ IUHQR /D
LQVWUXPHQWDFLyQ QHFHVDULD SDUD HO JXLDGR LQFOX\H XQ 3& TXH
DORMDHOVRIWZDUHGHFRQWUROXQUHFHSWRUGH*36GLIHUHQFLDOXQD
UHG LQDOiPEULFD /$1 GRV VHUYRPRWRUHV \ XQD WDUMHWD GH
HQWUDGDVDOLGD GLJLWDO $xDGLPRV XQ VLVWHPD GH YLVLyQ HQ RWUR
FRPSXWDGRUFRQHFWDGRDORUGHQDGRUGHFRQWURO(QODILJXUDVH
PXHVWUD HO VLVWHPD GH FRQWURO GHVDUUROODGR SDUD PDQHMDU WRGRV
HVWRVGLVSRVLWLYRV

)LJXUD(VWUXFWXUDGHOVLVWHPDGHFRQWURO$XWRStD

(OVLVWHPDGHJXLDGRGHOYHKtFXORVHPRGHODXWLOL]DQGRUHJODV\
YDULDEOHVERUURVDVTXHFRUULJHQODVGHVYLDFLRQHVGHODWUD\HFWRULD
\ YHORFLGDG GHO YHKtFXOR (VWR VH FRQVLJXH FRPSDUDQGR ODV
PHGLGDV GH SRVLFLyQ GHO UHFHSWRU *36 HPEDUFDGR FRQ OD
SRVLFLyQGHVHDGDGHOYHKtFXORVREUHXQPDSDFDUWRJUiILFRGLJLWDO
GHDOWDSUHFLVLyQHQHOTXHVHILMDHOREMHWLYR\ODUXWDKDVWDHO
PLVPR$GHPiVGHODGLUHFFLyQ\YHORFLGDGGHOYHKtFXORDYHFHV
WDPELpQ GHEHPRV FRQVLGHUDU RWUDV YDULDEOHV TXH HO VLVWHPD GH
JXLDGR SXHGH QHFHVLWDU SDUD UHDOL]DU IXQFLRQHV WDOHV FRPR XQ
FRQWURO GH FUXFHUR DGDSWDWLYR $&& R PDQLREUDV GH
DGHODQWDPLHQWR3RUHMHPSORODGLVWDQFLDDODSUy[LPDFXUYDROD
GLVWDQFLDDOYHKtFXORSUHFHGHQWH1DUDQMRHWDO

/DFRQGXFFLyQGHYHKtFXORVHVXQSUREOHPDHVSHFLDOGHFRQWURO
SRUTXH ORV PRGHORV PDWHPiWLFRV VRQ FRPSOHMRV \ QR VRQ
IiFLOPHQWH OLQHDOL]DEOHV (Q HO SURJUDPD$8723Ë$ XWLOL]DPRV
OyJLFDERUURVDTXHHVXQEXHQPpWRGRSDUDDIURQWDUHVWHWLSRGH
VLVWHPDV\DTXHSHUPLWHLPLWDUHOFRPSRUWDPLHQWRKXPDQRHQORV
DOJRULWPRVGHFRQWURO

(O VLVWHPD LQFOX\H XQD LQWHUID] GH FRPXQLFDFLyQ \ XQ VLVWHPD
FRPSXWDFLRQDO GH FRQGXFFLyQ GH EDMR QLYHO HQ HO TXH UHVLGH HO
FRQRFLPLHQWR \ OD H[SHULHQFLD KXPDQD TXH VH KDQ PRGHODGR
PHGLDQWHOyJLFDERUURVD
 ',6(f2'(/6,67(0$'(326,&,21$0,(172
8QD YH] GHILQLGR HO VLVWHPD GH FRQWURO SDUD PDQHMDU ORV
DFFLRQDGRUHVGHOFRFKHHVQHFHVDULRFRQVHJXLUXQD LQIRUPDFLyQ
SUHFLVD TXH QRV SHUPLWD HPXODU HO FRPSRUWDPLHQWR KXPDQR
&RQRFLHQGRODFDUWRJUDItDGLJLWDOGHODUXWDTXHTXHUHPRVVHJXLU
XQPpWRGRySWLPRSDUDUHIHUHQFLDUODSRVLFLyQGHOYHKtFXORVREUH
ODWUD\HFWRULDHVODXWLOL]DFLyQGHXQ*36FDSD]GHVXPLQLVWUDUOD
SRVLFLyQ GHO FRFKH HQ FDGD FLFOR GH FRQWURO FRQ SUHFLVLyQ
FHQWLPpWULFD 57.'*36 6LQ HPEDUJR SDUD VXSHUDU ORV
SUREOHPDV FRPHQWDGRV HQ OD LQWURGXFFLyQ HVSUHFLVR DxDGLU XQ
VLVWHPDGHSRVLFLRQDPLHQWRVHFXQGDULRTXHFRPSOHPHQWHHO*36
FXDQGR VX SUHFLVLyQ QR VHD VXILFLHQWH SDUD SHUPLWLU XQD
FRQGXFFLyQVHJXUD(QQXHVWURFDVRKHPRVDxDGLGRXQVLVWHPD
LQHUFLDO TXH VH FRPSOHPHQWD FRQ ODV PHGLGDV SURSRUFLRQDGDV
SRU ORV VHQVRUHV HPEDUFDGRV HQ HO YHKtFXOR &RQ HVWD
LQIRUPDFLyQ SRGHPRV REWHQHU OD SRVLFLyQ GHO FRFKH HQ XQ
VLVWHPD GH FRRUGHQDGDV JOREDO 1RUWH (VWH FRQ OD SUHFLVLyQ
QHFHVDULDHLQGHSHQGLHQWHGHODTXHSURSRUFLRQHHO*36
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
(OPRGHOR GH ,08 XWLOL]DGR HV OD ,08&& GH OD FRPSDxtD
&URVVERZ\VXXELFDFLyQHVORPiVFHUFDQDSRVLEOHDOFHQWURGH
JUDYHGDGGHOYHKtFXOR8QDYH]ILMDGDOD,08GHEHPRVFDOLEUDU
HOYDORUGHODGHVYLDFLyQ\ODVHQVLELOLGDGGHVXVPHGLGDV

(O FRQMXQWR GH VHQVRUHV VLWXDGRV HQ ODV UXHGDV FX\DVPHGLGDV
HVWiQGLVSRQLEOHVD WUDYpVGHOEXV&$1GHO&LWURsQ&3OXULHO
QRVSURSRUFLRQDQ ORVYDORUHVQHFHVDULRVSDUD HO FRQWURO )LJXUD


$Vt D SDUWLU GHO VHQVRU TXH PLGH OD YHORFLGDG GHO FRFKH
SRGHPRVGHWHUPLQDUODGLVWDQFLDUHFRUULGDHQPHWURV DG 

 ' VHQVRUD Y WG 
GRQGH VHQVRUY  HV HO YDORU GH OD YHORFLGDG GHO FRFKH REWHQLGR
GLUHFWDPHQWHGHOEXV&$1HQNPK\ W' HVHOWLHPSRHQWUHGRV
PHGLGDVFRQVHFXWLYDVHQVHJXQGRV


)LJXUD&LWURpQ&3OXULHO'HWDOOHGHODXELFDFLyQGHOVLVWHPD
GHPHGLGDLQHUFLDO\GHODDQWHQDGHUHFHSFLyQGHODVHxDO
*36
7DEOD&iOFXORGHORViQJXORVLQLFLDOHV
ÈQJXOR ([SUHVLyQ
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
/D LQFOLQDFLyQ \ RULHQWDFLyQ GHO YHKtFXOR VH REWLHQHQ GH OD
XQLGDG GH PHGLGD LQHUFLDO \ QRV SHUPLWHQ GHWHUPLQDU VL QRV
HQFRQWUDPRV HQ XQ WUDPR FRQ SHQGLHQWH R HQ XQD ]RQD FXUYD
UHVSHFWLYDPHQWH/RVVHQVRUHVPLGHQFXDOTXLHUYDULDFLyQDQJXODU
TXH VH SURGX]FD SHUR SDUD HO FRQWURO QHFHVLWDPRV iQJXORV
DEVROXWRV  3RU  HVWH  PRWLYR  HV QHFHVDULR  UHDOL]DU OD
LQLFLDOL]DFLyQ GH HVWRV iQJXORV GH PDQHUD FRUUHFWD &RPR VH
PXHVWUD HQ OD WDEOD  OD SRVLFLyQ [\] *36 GHO YHKtFXOR
SHUPLWHGHWHUPLQDUHOiQJXORLQLFLDO

/DGLVWDQFLDUHFRUULGDSRUHOYHKtFXOR DG GHEHVHUFRUUHJLGD\D
TXHQRVHKDWHQLGRHQFXHQWDODSHQGLHQWHGHODFDUUHWHUDSDUDVX
FiOFXOR$GHPiVLQWURGXFLPRVXQDFRQVWDQWHGHFRUUHFFLyQ GH 
TXH FRQWHPSOD GLYHUVRV IDFWRUHV FRPR OD SUHVLyQ GH ORV
QHXPiWLFRV R HO Q~PHUR GH SDVDMHURV0HGLDQWH OD HFXDFLyQ 
SRGHPRVGHWHUPLQDUODGLVWDQFLDUHDO

 FRV I  U D < GG G H 

VLHQGR UG HOYDORUGHODGLVWDQFLDFRUUHJLGD\ I< HOiQJXORTXH
GHWHUPLQDODSHQGLHQWHGHODFDUUHWHUD(OYDORUGH GH VHREWLHQHD
WUDYpVGHODHFXDFLyQ

 ,08 *36G G GH Q 

GRQGH ,08G \ *36G VRQODVGLVWDQFLDVPHGLGDVSRUHOOD,08\
HO*36UHVSHFWLYDPHQWHGXUDQWHHO WLHPSRHQTXH ODFRUUHFFLyQ
GLIHUHQFLDO HVWi IXQFLRQDQGR FRUUHFWDPHQWH \ Q  HO Q~PHUR GH
PXHVWUDV UHFLELGDV HQ HVWH WLHPSR (O YDORU GH  VH DFWXDOL]D HQ
WLHPSRUHDOPLHQWUDVHO*36WUDEDMDFRQSUHFLVLyQFHQWLPpWULFD
(VWHYDORUVHXVDFXDQGRHQWUDHQIXQFLRQDPLHQWRHOVLVWHPDGH
FRQWUROEDVDGRHQOD,08

8QDYH]GHWHUPLQDGDODGLVWDQFLDUHDOUHFRUULGD\FRQRFLHQGROD
SRVLFLyQ DFWXDO GHO YHKtFXOR SRGHPRV GHWHUPLQDU OD SRVLFLyQ
VLJXLHQWHPHGLDQWHODVHFXDFLRQHV\

    FRV I   *36 N *36 N UHDO =; ; G 
    VLQ I   *36 N *36 N UHDO =< < G 

3RU RWUR ODGR GHEHPRV WHQHU HQ FXHQWD TXH HQ XQ PLVPR
LQWHUYDOR GH WLHPSR HO Q~PHUR GHPXHVWUDV DGTXLULGR SRU FDGD
VHQVRUHVGLIHUHQWHDVt OD IUHFXHQFLDGHPXHVWUHRGHO*36HV
+]ORVVHQVRUHVGHODVUXHGDVPDQGDQXQDVHxDOFDGDPV\OD
IUHFXHQFLDGHWUDEDMRGHOD,08HVVXSHULRUD+](VWHKHFKR
PRWLYD TXH GHWHUPLQHPRV HO FLFOR GH FRQWURO HQ IXQFLyQ GH OD
IUHFXHQFLDGHO*36\DTXHVXUHORMHVHOGHPD\RUSUHFLVLyQ

3DUD FDOFXODU OD DFHOHUDFLyQ DQJXODU HQ FDGD LQVWDQWH GH
PXHVWUHR GLVHxDPRV XQ ILOWUR GH )RXULHU FX\RV SDUiPHWURV VH
PXHVWUDQ HQ OD WDEOD  &RQ HVWH ILOWUR VH FRQVLJXH VXDYL]DU HO
YDORUREWHQLGRGHODPHGLGD\XQDLPSRUWDQWHGLVPLQXFLyQHQHO
HUURUGHGHULYD
7DEOD3DUiPHWURVGHOILOWURGH)RXULHU
3DUiPHWUR 9DORU
)UHFXHQFLDGHFRUWH +]
3HUtRGRGHPXHVWUHR V
1~PHURGHPXHVWUDV 

(OiQJXORDEVROXWRVHREWLHQHGHODDFHOHUDFLyQDQJXODUHQFDGD
PXHVWUDVHJ~QODHFXDFLyQ

I I   'N N NZ W 

GRQGH NZ HV HO YDORU HQ UDGV GH OD YHORFLGDG DQJXODU HQ HO
LQVWDQWH N \I HVHOiQJXORDEVROXWRHQUDGLDQHV

8QDYH]FRQRFLGD ODSRVLFLyQGHOFRFKHD WUDYpVGH OD ,08VH
LQWHJUD HQ HO VLVWHPD GH JXLDGR GHO YHKtFXOR \ HQWUD HQ
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
IXQFLRQDPLHQWR GHSHQGLHQGR GH OD FDOLGDG GH OD VHxDO *36
FRPRGHWDOODPRVDFRQWLQXDFLyQ

(O*36SUHVHQWDFLQFRPRGRVGHIXQFLRQDPLHQWRHQIXQFLyQGH
ODSUHFLVLyQFRQODTXHSURSRUFLRQHODSRVLFLyQGHOYHKtFXOR

x 0RGRHO*36QRUHFLEHVHxDO
x 0RGRHOHUURURVFLODHQWUH\PHWURV
x 0RGR  HO HUURU HQ ODPHGLGD SXHGH OOHJDU KDVWD ORV
GRVPHWURV
x 0RGRHOHUURUHVLQIHULRUDFP
x 0RGRHOHUURUHVGHXQPHWUR

(Q ORV WUHV SULPHURV PRGRV HO FRQWURO GHO YHKtFXOR QR SXHGH
EDVDUVHHQODPHGLGDGHO*36(VWRHVHYLGHQWHHQHOSULPHUR\
HQ ORV RWURV GRV QR HV OR EDVWDQWH SUHFLVD (Q HO PRGR  OD
PHGLGD GHO *36 HV OD IRUPD PiV H[DFWD GH GHWHUPLQDU OD
SRVLFLyQGHOYHKtFXORHQXQVLVWHPDGHFRRUGHQDGDVJOREDO(QHO
PRGR  HO HUURU GH OD PHGLGD SURYRFD TXH HO YRODQWH UHDOLFH
PRYLPLHQWRVEUXVFRV

3DUD GLVFHUQLU TXp VLVWHPD GH SRVLFLRQDPLHQWR XWLOL]DU HQ HO
FRQWURO VH KD LPSOHPHQWDGR XQD XQLGDG GH GHFLVLyQ TXH
GHWHUPLQDHQFDGDPRPHQWRFXDOHV ODPHGLGDTXH WLHQHPD\RU
SUHFLVLyQ ILJXUD  6L HO *36 VH HQFXHQWUD WUDEDMDQGR HQ ORV
PRGRVy HO VLVWHPD IRUPDGRSRU OD ,08\ ORV VHQVRUHV
HPEDUFDGRV  WRPDHO FRQWURO \DTXH ORV HUURUHVGHPHGLGDGHO
*36 VRQ OR VXILFLHQWHPHQWH JUDQGHV FRPR SDUD GHVSUHFLDU VXV
YDORUHV6L HO*36 IXQFLRQDHQPRGR LQWHJUDU FXDOTXLHURWUR
VHQVRUSURSRUFLRQDUtDXQSRVLFLRQDPLHQWRSHRU6LODFDOLGDGGH
ODVHxDO*36HVGHOWLSRXWLOL]DPRVXQVLVWHPDFRPELQDGRGH
,08\*36(QHVWHFDVRDXQTXHLQLFLDOPHQWHOD,08WLHQHXQD
PD\RU SUHFLVLyQ OD GHJUDGDFLyQ TXH H[SHULPHQWD VX PHGLGD
GHELGRDODGHULYDUHFRPLHQGDLQFOXLUXQSHTXHxRSRUFHQWDMHGHO
*36FRPRFRUUHFFLyQ/DIXQFLyQHVHQFLDOGHHVWHSRUFHQWDMHHV
FRPRYHFWRUGLUHFWRU

)LJXUD(VTXHPDGHODXQLGDGGHGHFLVLyQ
/DWUDQVLFLyQHQWUHORVGLVWLQWRVWLSRVGHVLVWHPDVGHFRQWUROGHO
SXHGH SURYRFDU PRYLPLHQWRV LQGHVHDGRV HQ HO YRODQWH SRU OR
TXH OD WUDQVLFLyQ HVWRV HVWDGRV GHEH VXDYL]DUVH (Q HO FDVR GH
SDVDUGHXWLOL]DU*36D,08HQHOVLVWHPDGHFRQWUROPRGRD
PRGR  y  QR VH DSUHFLDQ JLURV LQHVSHUDGRV SHUR ODV
WUDQVLFLRQHVGHOD,08DO*36PRGRyDPRGRSURYRFDQ
FDPELRVEUXVFRVGHGLUHFFLyQGHELGRDTXHHOVLVWHPDGHFRQWURO
LQWHQWD UHWRPDU UiSLGDPHQWH OD UHIHUHQFLDPDUFDGD SRU HO*36
3DUDVROXFLRQDUHVWHSUREOHPD\FRQVHJXLUXQDMXVWHVXDYHHQOD
YXHOWD D OD UHIHUHQFLD HQ HVWRV FDVRV VHXWLOL]DXQD IXQFLyQGH
WUDQVLFLyQFX\RGLDJUDPDVHPXHVWUDHQODILJXUD

8QDYH]FRQVHJXLGRHVHUHWRUQRVXDYH\FRQHO*36WUDEDMDQGR
FRQODPi[LPDSUHFLVLyQVHFDOFXODQXHYDPHQWHHOiQJXORLQLFLDO
WDEODSDUDHOSRVLFLRQDPLHQWRDWUDYpVGHOD,08HYLWDQGRGH
HVWDIRUPDODGHJUDGDFLyQHQODPHGLGD
W W W W W W W W W
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,08

)LJXUD'LDJUDPDGHWUDQVLFLyQGHHVWDGRV
 (;3(5,0(1726
(O VLVWHPD GH FRQWURO VH KD LPSOHPHQWDGR HQ XQ &LWURsQ &
3OXULHOSDUDUHDOL]DUORVH[SHULPHQWRVUHDOHV(VWRVH[SHULPHQWRV
VHKDQKHFKRHQXQDSLVWDGHSUXHEDVSDUDYHKtFXORVDXWyQRPRV
TXH HVWi GHGLFDGD H[FOXVLYDPHQWH D WDUHDV GH LQYHVWLJDFLyQ
7LHQHXQDIRUPDUHWLFXODGDFRPRODVPDQ]DQDVRFXDGUDVGHXQD
FLXGDGFRQDOJXQDLUUHJXODULGDG\DTXHVHKDQUHVSHWDGRWRGRV
ORV iUEROHV ROLYRV TXH KDEtD HQ HO WHUUHQR HQ HO TXH VH KD
FRQVWUXLGRFRQFDOOHVGHVHLVPHWURVGHDQFKR/RVPX\EXHQRV
UHVXOWDGRV PXHVWUDQ HO FRPSRUWDPLHQWR GHO YHKtFXOR HQ
GLIHUHQWHVVLWXDFLRQHV

/DILJXUDPXHVWUDHOFLUFXLWRGHSUXHEDVHQHOTXHVHKDQKHFKR
ORV H[SHULPHQWRV \ HO UHFRUULGR HIHFWXDGR SRU HO YHKtFXOR
FRQGXFLGRPDQXDOPHQWH6HKDVHOHFFLRQDGRHVWHWUD]DGRSRUOD
FRPELQDFLyQGHWUDPRVUHFWRVFRQFXUYDVPX\SURQXQFLDGDVTXH
QRVSHUPLWHQHPXODUXQDFRQGXFFLyQXUEDQD


)LJXUD  &LUFXLWR GH SUXHEDV GHO ,QVWLWXWR GH $XWRPiWLFD
,QGXVWULDO
3DUD HVWXGLDU GLVWLQWRV FRPSRUWDPLHQWRV GHO VLVWHPD VH KDQ
HIHFWXDGR GRV SUXHEDV /D SULPHUD  VLPXOD OD SpUGLGD GH
SUHFLVLyQ GH OD VHxDO GHO *36 HQ UHSHWLGDV RFDVLRQHV GXUDQWH
LQWHUYDORVGHWLHPSRTXHRVFLODQHQWUHXQR\FLQFRVHJXQGRV6H
WUDWDGHUHSURGXFLUXQDVLWXDFLyQUHDOGHFRQGXFFLyQHQFLXGDGHQ
ODTXHODSUHVHQFLDGHHGLILFLRVSXHGHSURYRFDUHVWDSpUGLGD(Q
HVWH FDVR DPERV VLVWHPDV GH SRVLFLRQDPLHQWR VH FRPELQDQ HO
JXLDGR GHO YHKtFXOR /D VHJXQGD VLPXOD OD SpUGLGD WRWDO GH OD
VHxDO *36 GXUDQWH PiV GH XQ PLQXWR GHMDQGR HO
SRVLFLRQDPLHQWRGHOFRFKHH[FOXVLYDPHQWHDOVLVWHPDLQHUFLDO
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
$PERVH[SHULPHQWRV ORVKD UHDOL]DGRXQFRQGXFWRUTXH WUDWDED
GH VHJXLUHO FHQWURGH ODFDUUHWHUD(ODQFKRGH ODPLVPDHVGH
VHLVPHWURVFRQORTXHVHSXHGHQDVXPLUHUURUHVLQIHULRUHVDWUHV
PHWURV \D TXH HO FRFKH VH PDQWHQGUtD GHQWUR GH OD YtD /D
YHORFLGDGHQODUHDOL]DFLyQGHOUHFRUULGRKDVLGRDOUHGHGRUGHORV
 NPK HQ ORV WUDPRV UHFWRV \ HQ WRUQR D ORV  NPK HQ ORV
WUDPRVFXUYRV

)LJXUD  &DOLGDG GH OD VHxDO *36 SDUD SpUGLGDV GH FRUWD
GXUDFLyQ\UHSHWLWLYDV

)LJXUD  'HVYLDFLyQ GHO YHKtFXOR UHVSHFWR DO FHQWUR GH OD
FDUUHWHUD SDUD HO FDVR GH SpUGLGDV GH FRUWD GXUDFLyQ \
UHSHWLWLYDV
/D ILJXUD PXHVWUD HO FRPSRUWDPLHQWR GHO*36 HQ HO FDVR GH
SURGXFLUVHSpUGLGDVGHVHxDOGXUDQWHFRUWRVHVSDFLRVGHWLHPSRD
ORODUJRGHOUHFRUULGR

(QODILJXUDVHPXHVWUDHOHUURUODWHUDOGHOYHKtFXORGXUDQWHOD
UHDOL]DFLyQ GHO H[SHULPHQWR SDUD HO FDVR GH SpUGLGDV GH FRUWD
GXUDFLyQ GH OD VHxDO *36 6H REVHUYD TXH SDUD HO FDVR PiV
GHVIDYRUDEOH HO HUURU HV LQIHULRU D ORV GRV PHWURV OR TXH QRV
SHUPLWLUtDJXLDUHOYHKtFXORGHQWURGHORVOtPLWHVGHODFDUUHWHUD
/DVGLIHUHQFLDVGHHUURUHVHQ ORVGLVWLQWRV WUDPRVVRQGHELGDVD
OD LQLFLDFLyQGHO VLVWHPDGHJXLDGR LQHUFLDO(QWUH ORV VHJXQGRV
 \  VH SURGXFHQ GRV SpUGLGDV FRQVHFXWLYDV GH PX\ FRUWD
GXUDFLyQORTXHSURYRFDTXHHQHOLQWHUYDORHQHOTXHKD\VHxDO
GH *36 HQWUH DPEDV SpUGLGDV HO FRFKH HVWp UHWRUQDQGR D OD
UHIHUHQFLD FXDQGR YXHOYH D FDHU OD FDOLGDG GH OD VHxDO (VWD
VLWXDFLyQ HV VROYHQWDGD GH PDQHUD VDWLVIDFWRULD SRU HO VLVWHPD
LQHUFLDOHYLWDQGRTXHHOYHKtFXORVDOJDGHODYtD

3RURWUR ODGR FRQVHJXLPRVTXHHOYRODQWHJLUHGH IRUPDVXDYH
HQ WRGR PRPHQWR 6H HYLWD DVt TXH HUURUHV VXSHULRUHV D GRV
PHWURVHQ ODPHGLGDGHO*36 SURGX]FDQPRYLPLHQWRVEUXVFRV
GHOYRODQWH\VHPHMRUDGHHVWDIRUPDODVHJXULGDG\HOFRQIRUWGH
ORVSDVDMHURV


)LJXUD  &DOLGDG GH OD VHxDO *36 SDUD SpUGLGDV GH ODUJD
GXUDFLyQ

)LJXUD  'HVYLDFLyQ GHO YHKtFXOR UHVSHFWR DO FHQWUR GH OD
FDUUHWHUDSDUDHOFDVRGHSpUGLGDVGHODUJDGXUDFLyQ
(QODILJXUDPRVWUDPRVODFDOLGDGGHODVHxDO*36SDUDHOFDVR
GHSpUGLGDGXUDQWHLQWHUYDORVODUJRV(QHVWHFDVRODVHxDO*36
VHSLHUGHDSDUWLUGHOVHJXQGRGLH]\VHUtDLPSRVLEOHORFDOL]DUHO
YHKtFXOR FRQ HO VLVWHPD GH SRVLFLRQDPLHQWR JOREDO (O
H[SHULPHQWR UHSURGXFH OD SpUGLGD GH VHxDO HQ XQ LQWHUYDOR GH
WLHPSRVXSHULRUDXQPLQXWRHQHOTXHVHUHFRUUHXQDGLVWDQFLD
GHPHWURV

(QODILJXUDVHPXHVWUDHOHUURUODWHUDOGHOYHKtFXOR6HREVHUYD
TXHHOHUURUHVLQIHULRUDPHWURVFRQORTXHDVHJXUDPRVTXH
HOFRFKHVLJXHFLUFXODQGRGHQWURGHODYtD$GHPiVORVPD\RUHV
HUURUHVVHSURGXFHQIXQGDPHQWDOPHQWHHQODV]RQDVFXUYDV\VRQ
DGPLVLEOHVGHELGRDOSHTXHxRUDGLRGHFXUYDWXUD\DOWDPDxRGHO
FRFKH

(OH[SHULPHQWRGHPXHVWUDXQEXHQFRPSRUWDPLHQWRGHOVLVWHPD
GH FRQWURO VLQ GHJUDGDFLyQ GH OD VHxDO GXUDQWH XQ WLHPSR
VXSHULRU D XQ PLQXWR 3RU WDQWR VH SUXHED TXH HO JXLDGR
DXWRPiWLFRGH YHKtFXORV HQ iUHDV VLQ VHxDO*36GXUDQWH ODUJRV
LQWHUYDORVGHWLHPSRHVSRVLEOH
 &21&/86,21(6
(O XVR GH VLVWHPDV GH QDYHJDFLyQ JOREDO PHGLDQWH VDWpOLWHV
DSOLFDGRVDORVYHKtFXORVDXWRPDWL]DGRVFRQVWLWX\HXQDSRWHQWH
KHUUDPLHQWDSDUDFRQVHJXLUXQSRVLFLRQDPLHQWRDEVROXWRFRQXQ
DOWR JUDGR GH SUHFLVLyQ 6LQ HPEDUJR HVWD WpFQLFD WLHQH HO
LQFRQYHQLHQWH GH TXH HOHPHQWRV H[WHUQRV SXHGHQ SURYRFDU HO
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EORTXHR \ OD FRQVLJXLHQWH SpUGLGD GH OD VHxDO *36 (VWR QRV
OOHYDDFRPSOHPHQWDUHOVLVWHPDGHFRQWUROSDUDOOHYDUDFDERHO
JXLDGRHQHVDVVLWXDFLRQHV

8Q VLVWHPD EDVDGR HQ OD FRPELQDFLyQ GH WUHV VHQVRUHV GRV GH
HOORVSURYHQLHQWHVGHXQD,08PiVRWURVHQVRUHPEDUFDGRHQHO
FRFKHTXHQRVSURSRUFLRQDODGLVWDQFLDUHFRUULGDSRUHOYHKtFXOR
DWUDYpVGHOEXV&$1HVXQDEXHQDVROXFLyQSDUDHOFRQWUROHQHO
FDVRGHTXHVHSURGX]FDQIDOORVHQODVHxDO*36/RVUHVXOWDGRV
GH ORV H[SHULPHQWRVPXHVWUDQ TXH HV SRVLEOH FRQGXFLU GXUDQWH
ODUJRV SHUtRGRV GH WLHPSRPHGLDQWH HVWH VLVWHPD VLQ QHFHVLGDG
GH RWUD DVLVWHQFLD (VWD SRVLELOLGDG SHUPLWH SHQVDU HQ JXLDGR
DXWRPiWLFRHQ]RQDVXUEDQDVVLQSUREOHPDV

$GHPiV OD SpUGLGD GH SUHFLVLyQ GXUDQWH FRUWRV SHUtRGRV GH
WLHPSR GHELGR D LQWHUIHUHQFLDV HQ OD VHxDO VH SXHGH UHVROYHU
PHGLDQWH XQ VLVWHPD FRPELQDGR GH ,08 PiV *36 TXH QRV
SHUPLWHXQFRQWUROVXDYHGHOJXLDGR

7DPELpQVHKDGHPRVWUDGRTXHHOHUURUGHGHULYDGHOD,08VH
SXHGH OLPLWDU JUDFLDV D OD UHLQLFLDFLyQ GH ORV SDUiPHWURV GH OD
SRVLFLyQ FDGD YH] TXH HO *36 IXQFLRQD FRQ SUHFLVLyQ
FHQWLPpWULFD SHUPLWLHQGR GH HVWH PRGR ORJUDU XQ VLVWHPD GH
FRQWUROPiVUREXVWRVXDYH\SURORQJDGRHQHOWLHPSR
$*5$'(&,0,(1726
(VWHWUDEDMRKDVLGRUHDOL]DGRJUDFLDVDODSR\RGHORVSUR\HFWRV
&\EHU&DUV8(675(3)3(19,7(0LQLVWHULRGH
)RPHQWR7\0$57$&'7,&(1,7
5()(5(1&,$6
%ULWWLQJ .5  ,QHUWLDO 1DYLJDWLRQ 6\VWHPV $QDO\VLV
:LOH\1HZ<RUN
)DUUHOO-$%DUWK0*DOLMDQ5DQG6LQNR-*36,16
%DVHG /DWHUDO DQG /RQJLWXGLQDO &RQWURO 'HPRQVWUDWLRQ
)LQDO5HSRUW
)DUUHOO-$DQG%DUWK07KH*OREDO3RVLWLRQLQJ6\VWHP
	,QHUWLDO1DYLJDWLRQ0F*UDZ+LOO1HZ<RUN
)DUUHOO -$ 7DQ + DQG <DQJ <  &DUULHU 3KDVH *36
$LGHG ,16%DVHG 9HKLFOH /DWHUDO &RQWURO (Q -RXUQDO RI
'\QDPLF 6\VWHPV 0HDVXUPHQW DQG &RQWURO $PHULFDQ
6RFLHW\RI0HFKDQLFDO(QJLQHHUV
+RQJ 6 +\XQJ /HH0 +RQJ.ZRQ 6 DQG+ZDQ &KXQ+
 $ &DU 7HVW IRU WKH (VWLPDWLRQ RI *36,16
$OLJQPHQW (UURUV (Q ,((( 7UDQV RQ ,QWHOOLJHQW
7UDQVSRUWDWLRQ6\VWHPV
+RQJ 6 +\XQJ /HH0 +ZDQ &KXQ+ +RQJ.ZRQ 6 DQG
6SH\HU6/([SHULPHQWDO6WXG\RQWKH(VWLPDWLRQ
RI /HYHU $UP LQ*36,16 (Q ,((( 7UDQV RQ 9HKLFXODU
7HFKQRORJ\
/L : DQG /HXQJ +  &RQVWUDLQHG 8QVFHQWHG .DOPDQ
)LOWHU %DVHG )XVLRQ RI *36,16'LJLWDO 0DS IRU 9HKLFOH
/RFDOL]DWLRQ(Q,(((7UDQVRQ,QWHOOLJHQW7UDQVSRUWDWLRQ
6\VWHPV
1DUDQMR -( *RQ]iOH] & *DUFtD 5 GH 3HGUR 7 
$&&6WRS	JR PDQHXYHUV ZLWK WKURWWOH DQG EUDNH IX]]\
FRQWURO (Q ,((( 7UDQV RQ ,QWHOOLJHQW 7UDQVSRUWDWLRQ
6\VWHPV
2EUDGRYLF ' /HQ] + DQG 6FKXSIQHU 0  )XVLRQ RI
6HQVRU'DWD LQ 6LHPHQV&DU1DYLJDWLRQ 6\VWHP(Q ,(((
7UDQVRQ9HKLFXODU7HFKQRORJ\
5H]DHL 6 DQG 6HQJXSWD 5  .DOPDQ )LOWHU %DVHG
,QWHJUDWLRQRI'*36DQG9HKLFOH6HQVRUVIRU/RFDOL]DWLRQ
(Q 3URFHHGLQJV RI WKH ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ
0HFKDWURQLFV	$XWRPDWLRQ
8UPVRQ & HW DO  $ UREXVW $SSURDFK WR +LJK6SHHG
1DYLJDWLRQ IRU8QUHKHDUVHG'HVHUW 7HUUDLQ (Q -RXUQDO RI
)LHOG5RERWLFV
:DQJ ) +HUJHW & DQG =HQJ '  *XHVW (GLWRULDO
'HYHORSLQJ DQG ,PSURYLQJ 7UDQVSRUWDWLRQ 6\VWHPV 7KH
6WUXFWXUHDQG2SHUDWLRQRI ,(((,QWHOOLJHQW7UDQVSRUWDWLRQ
6\VWHP 6RFLHW\ (Q ,((( 7UDQV RQ ,QWHOOLJHQW
7UDQVSRUWDWLRQ6\VWHPV
:DQJ - 6FKURHGO 6 0H]JHU . 2UWORII 5 -RRV $ DQG
3DVVHJJHU7 /DQH.HHSLQJ%DVHGRQ/RFDOL]DWLRQ
7HFKQRORJ\(Q ,(((7UDQVRQ ,QWHOOLJHQW7UDQVSRUWDWLRQ
6\VWHPV
:ULJKW06WDOOLQJV'DQG'XQQ'7KH(IIHFWLYHQHVV
RI *OREDO 3RVLWLRQLQJ 6\VWHP (OHFWURQLF 1DYLJDWLRQ (Q
3URFHHGLQJV,(((6RXWKHDVWFRQ

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